Objectives: To assess burden and life satisfaction in caregivers of patients with severe 47 traumatic brain injury (sTBI) at 1 and 2 years post-injury, to examine if change in burden can 48 be predicted by caregiver and patient demographics, patient's functional status, caregiver's 49 social network or caregiver's level of burden at 1 year.
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This study was conducted with grants from 26 the North Norwegian Health Authorities, grant number 8744/SFP1108-13. The authors report 27 no conflicts of interest. severe TBI, we hypothesized that (1) the level of burden would be stable from 1 to 2 years post-injury, (2) the level of burden would be associated with caregivers' satisfaction with life, 143 and (3) that an eventual change in burden would be predicted by the functional impact of 144 severe TBI and caregivers' social networks. The study was a prospective, population-based, multicenter cohort study covering all regions 149 of Norway. We included adult family members or acquaintance of patients (≥ 16 years old) 150 with severe TBI injured between January 2009 and December 2011. All patients were 151 admitted to one of the four trauma referral centers in Norway. The inclusion criteria for the 152 participants in the present study were as follows: 153  Closest family member or acquaintance of a patient included in the national 154 multicenter study on severe TBI (i.e., unsedated Glasgow Coma Scale (GCS) score of 155 8 or less during the first 24 hours post-injury) (Andelic et al., 2012) .
156
 Participant was listed as the patient's closest family member or acquaintance either by contacted by telephone and informed about the study by the coordinator at the University 166 Hospital of North Norway (responsible for the database). The questionnaires and informed 167 consent form were sent by mail, and data were collected at 12 and 24 months post-injury. All 168 participants had the opportunity to withdraw from the study at any time. The study was In the present study we choose to name the closest family member or acquaintance as "family The characteristics of the family members not participating were not available. Patient 183 characteristics did not differ between those participating and non-participating, except the 184 proportion of male patients was higher among the participating group. Descriptive data for the 185 family members and the patient-related variables are presented in Table 1 . There were no 186 statistically significant differences between participants at 1 year and participants at both 1 187 and 2 years post-injury. Around 75 % of family members were female, and nearly half were 188 married/cohabitant to the patient. We included only family members who responded at both 1 189 and 2 years (n=80) for the further analysis.
191
Insert Table 1 here 192 193 Family member measures at 1 and 2 year follow-up 194 A structured self-report questionnaire was used to obtain all information from the family 195 members. The Caregiver Burden Scale (CBS) was used to assess the family members burden.
196
The questionnaire is a generic 22-item scale developed to measure different dimensions of a 197 caregiver's subjective burden (Elmståhl, Malmberg, & Annerstedt, 1996) . It has previously 198 been used to assess burden in caregivers of patients with stroke and dementia as well as in ranging from 0.89-1.00 for all subscales except environment (0.69) (Elmståhl et al., 1996) .
207
The items are scored from 1 to 4 (1; not at all; 2, seldom; 3; sometimes, 4; often), and the total 208 score for the whole scale ranges from 22-88. A high score indicates a high burden. Because 209 the subscales consist of a different number of questions, an index score was calculated by 210 using the sum score of each subscale divided by the total number of items. An index score of 211 1.0-1.99 indicated a low burden, 2.0-2.99 a moderate burden, and 3.0-3.99 a high burden 212 (Bergstrom et al., 2011; Elmståhl et al., 1996) . was used in the present study to indicate the severity of the brain injury; a higher severity 230 score indicated a progressively more severe injury. The Glasgow Coma Scale (GCS) was used 231 to assess the patient's level of consciousness in the acute phase of the TBI, and the lowest 232 GCS score within the first 24 hours was registered (Teasdale & Jennett, 1974) . The Glasgow year follow-up. If there were 1 (or 2) missing data point(s) on the CBS, the data were replaced 250 with the caregiver's mean value on each subscale. Participants who had more than 2 missing 251 data points on the CBS scale were excluded. 252 We investigated how many participants in each group had a stable, improved or Schuler, 2007). However, we chose a stricter definition and required 2 SEM, which in 259 practice represented one-half the SD of the CBS total score, also used to indicate the minimal 260 clinically important difference (Norman, Sloan, & Wyrwich, 2003) . The total CBS score at 1 261 and 2 years were inspected for each participant and differences of at least 2 SEM noted.
262
A chi-square test was performed to investigate the longitudinal change in caregiver 263 burden between 1 and 2 years, dichotomizing the participants into two groups at 1 year post- 
RESULTS

280
At 1 year post-injury 12.5 % of caregiver experienced a high caregiver burden, 37.5 % a 281 moderate and 50 % a low burden. The mean total CBS sum score (Table 2) showed a 282 statistically significant increase in burden at 2 years compared with 1 year post-injury (paired 283 t-test, p<0.05), and thereby rejecting our hypotheses of no change in CBS score between these 284 time-points. Supplementary analyses to identify subscales with significant changes showed 285 increases in the CBS subscales disappointment, emotional involvement and environment 286 increased significantly (Table 2) . A proportion of 30% of the caregivers reported an increased 287 burden, 55% a stable burden and 15% a decrease in burden from 1 to 2 years post-injury. Life satisfaction scores decreased significantly with a mean score of 3.7 (SD 0.85) at 1 year 292 to a mean score of 3.5 (SD 0.96) at 2 years post-injury (p<0.05, Wilcoxon signed rank test).
293
As indicated in Figure 2 , the proportion of caregivers scoring "very satisfied" decreased from 294 20% to 13% with a comparable increase in individuals dissatisfied with life as a whole. Predictors of an increased caregiver burden from 1 to 2 years post-injury 319 The analyses of predictors of worsened CBS from 1 to 2 years post-injury is shown in Table   320 4. In the univariate analyses p-values <0.1 were observed for a low GOSE score (2-5), 321 caregiver male gender and caregiver feeling lonely often. Since the association between 322 worsened total CBS score and low GOSE score was marginally significant (p=0.067), it was 323 not reported further. The final model retained gender (p=0.11) and loneliness (p=0.04), 324 explaining 12% (Nagelknerke R 2 ) of the variance in increase in burden and correctly 325 classifying 72.5% of the cases. The Hosmer and Lemeshow test indicated a good model fit 326 (chi-squared: .54, df=1 and p= .46). As seen in Table 4 , feeling of loneliness at 1 year post-327 injury was the only statistically significant predictor of an increase in caregiver burden from 1 328 to 2 years post-injury in this model. 329 Insert Table 4 here in addition to professional support in care may help families negotiate these stages and helps 369 them to understand the nature and long-term effects of the injury (Lezak, 1986) . 372 We found a strong correlation between caregiver burden and life satisfaction, indicating a Life satisfaction 398 The results in the present study are in reasonable accordance with a study by Livingston and 399 colleagues who reported small but non-significant decreases in life satisfaction in caregivers 400 of patients with TBI between 1 and 2 years post-injury, although they used the more extensive (Oddy, Coughlan, Tyerman, & Jenkins, 1985) . In a qualitative study on 426 caregivers of patients with acquired brain injury, Braine found loneliness to be a key theme 427 contributing to their overwhelming sense of loss and burden (Braine, 2011) .
Correlation between caregiver burden and life satisfaction
428
In the present study, we revealed that men experienced an increase in burden over time 429 more often than women, although this was not statistical significant. In a clinical review on 430 caregiver burden gender was not mentioned as a risk factor for increase in burden over time, Thompson, 2009 ). The participation rate for those who answered 471 at both follow-up times was 47%. Though lack of information regarding the non-consenting 472 family members, the patients in non-participating families did not differ significantly from 473 patients in participating families. However, we cannot exclude the possibility of selection 474 bias: Those who did not participate may have been family members with a higher or lower 475 burden than the participants. Although the number of participating family members were 476 higher than in most previous longitudinal studies, the relatively small number of participants 477 led to low statistical power.
478
A limitation could be the one-item question of loneliness tapping social support, but 479 the association between social support and burden is supported by several studies, also with 480 more extensive measures (Hanks et al., 2007; Kreutzer et al., 2009 ). Another limitation is the 481 lack of available neuropsychological data that would provide more information about the 482 patients cognitive functioning. We are also aware that other factors not measured in this study 483 are known to be important for family members burden and life satisfaction such as the 484 relatives coping style, resilience and mental health status (Ponsford & Schonberger, 2010 ; 485 Simpson & Jones, 2013). Whether these factors influence change in burden or life satisfaction 486 is not investigated in the present study. We acknowledge that our results may not be 487 generalizable to (all) other countries or cultures caused by national differences in systems for 488 support after discharge and traditions for family involvement. (Norup et al., 2015) . Age of 489 family member was not measured in this study. However, as significant association between 490 age of family member and caregiver burden are not found in previous studies, we do not think 491 this weakens the results. 
